
a reaction that occurs when an antigen combines with 
its specific antibody to produce an immune complex 


in vitro tests that detects formed immune complexes 


Serological tests 


431 

Detection of unknown Ag or Ab 


Diagnosis of microbial infection 
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1-Agglutination \ 2.Precipitation 
/ 



3.Enzyme linked _ 

u . 4.Immunofluorescence (IF) 
immunosorbant ^ v J 

Assay (ELISA) 


5.Radioimmunoassay (RIA) 


6.Immunoblotting 


7-Neutralization 


8-Complement Fixation 






















Agglutination:Direct &Indired 

l-Direct Agglutination 





Antigenic particles are 
cro s s-1 i n ked 

to each other by antibody 


large lattice of 
Ag-Ab complex 

Visible Deposit 



















Quantitative 


Qualitative 

o 

1-Identification and typing of isolated organisms 



Control 

/Saline *+■ Organism ■+■ Antisera) (Saline ■+■ Organism) 

* — * 

Granular Clumps No Clumps 

(Positive) 


clumping in control??? 


2-Blood grouping 











































Rack of Agglutination 


-- 1- Aim.. 

Detect & measure level of specific serum Abs 

2- Ab detected. 

.Agglutinating Ab: IgM ( mainly) & IgG 


insoluble (particulate) Ag 


4- Control tube 

.Ag + Saline 


No agglutination 

Normal Ag 


Agglutination 


Diagnosis of Brucellosis 
(Undulant fever) 


Serum 


Rough (autoagglutinable) Ag 


5- Uses 


1* Diagnosis of enteric fever 
By: Salm.typhi, paratyphi A & B 
2- --**"" ^fnnst TAB vaccination 


Serum from clotted blood 
























Rack of Agglutination 


Widal test 



1- Serum 


Is added in 2 fold serial dilutions 


4 rows each is formed of 5 tubes 


t row of 6 tubes 


added in constant amount 


2-Antigen 


a- Non specific Ag: in 1 row 

0 Ag of 3 salmonella 

b- Specific Ags: Flagellar H 


Brucella Ag 


3- Incubation: 4 hrs at 37 C 
4- Detect the Presence of agglutination 
Identify the titer in +ve cases: 

The maximum dilution of serum that still gives visible agglutination 
























Rack of agglutination 

1 st tube (1/20) 


f 

No 

Agglutination 


-ve case 


Prozone 


phenomenon 


Agglutination 


+ ve case 


interpretation of results 


W id a I _ t e s t_ 

l-+ve case 

# 

Agglutination in: 

0 row & 1 H row_ 

2-Post TAB vaccination 

f 

Agglutination in: 

O row & 3 H rows 

Scheme 


Titre 
> 80 


Titre 


Look to 3 rd tube ( 1/160) in 0 row 


+ve agglutination 
Case 

Look to 4 th tube (1/320) in O row 

to identify the O titer 

Look to 3 rt! tube (1/160) in each H row 

to identify type of Salmonella 

Look to 4 th tube ( 1/320) in the +ve H row 
to identify the H titer 


-ve agglutination 

Post TAB vaccination 


The 0 & H tiler 
are 80 








If test is performed in low n~ of tubes 
(narrow range of dilutions) 

Causes 


I 

High Ab-Ag ratio 

No cross linking 


hit 


Anlibody-oxco-iv EdtjMaWti Mlrflon-iixc0>* 

i W— »« ■ ° -H 


High level of blocking (incomplete) Abs: 

IgA or IgG 

No cross linking ^ 




How to overcome this phenomenon? 


Use wide range of dilution 
Overcome Ab excess 


Add Coomb's reagent (Antihuman globulin) 
Bind to Fc of blocking Ab —► cross 
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V/ iol Teaf 


















Passive (indirect)Agglutination tests 


Adsorptions of 
to an insoluble 


soluble antige 
inert particle 



Erythrocytes 




Ptn A 



latex particles 

Latex agglutination 


Staphylococci 

Strains With surface 
protein A 

Haemagglutinafion 


Coagglutination 
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A-Passive Latex Agglutinations 


Detection of antibodies against 
soluble toxins or enzymes of bacteria 

Antistreptolysin O test 


1-Qualitative latex test 


Drop of latex particles coated with 
soluble streptolysin O antigen 



Drop of Pt serum 

✓ V 

Y ^ 

* # 

















centre 


1-Serial dilutions of pt serum are made 
A drop of each dilution if placed in a circle on the card 
-Reagent (Latex particle attached to Streptolysin 0 Ag) is added & 

Visible agglutination within 2 min 
3-Determine the titer: highest dilution showing agglutination 
Active rheumatic fever > 200 Todd units/ml 






















B-Reversed passive Latex Agglutinations 

Latex coated with Fc of Ab —► detects Ag 



1-Lancefield Grouping of p hemolytic Streptococci 




2-Detection of capsular Ag in meningitis 

e.g Meningococci & Pneumococci 
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C- Passive Heamagglutination 


RBCs coated with soluble Ag * Detects Abs 



D-Staph coagglutination 

- Detects capsular Ag in CSF 

Diagnosis of meningitis by Meningococci&H.inf luenza 


Staphylococci 

Strains With surface 
protein A 



Fc portion of IgG 
(specific for capsular Ag 
in CSF} 


Capsule passively agglutinates with 
its specific antibodies carried on protein A 
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Reaction between soluble antigen 


and divalent antibody 


when both meet at a zone of equilibrium 






Precipitation Reaction 
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A-Precipitation in solution 

1-Ring interfacial test 

1-Detection of capsule in CSF —► diagnosis of meningitis e.g Meningococci 




rsF 

:onta inincj 
inknowrr^g 


serum 
□ on+aininfng 
known 
antibodies 


A ^ 


4 hours 


-j a 

w 




ring of 

precipitate af 
the point of 
contact 

(interface) 



2-Capsular swelling test: 

Detection of capsule in sputum 
Diagnosis of pneumonia e.g Pneumococci & Klebsiella 


Quellung reaction 

CnpsulriK Of 

pneumofiJee swell in tho 
presence of specific 
pneumococcnl cntlsorum. 


; - 







Kla^-inti 
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B. Precipitation Reactions 


in Agarose Gels 


1- Double-diffusion method 



Eleck test 


Aim ; Ability ofCoryn. diphtheria to produce toxin 


Strip of filter paper containing antitoxin 

is put in center of serum agar plate 

Tested colony from throat of a carrier 
is cultured at right angle 

If the org. is toxigenic, 

the toxin will diffuse from the colony 

Reacts with the antitoxin 
which diffuses from the filter paper 

Precipitin lines (within 18-48 hrs) 


ELEK lest 


Filter paperslfipwiltl C. diipniherlaf *rrtitcixii-i 















































2-Single radial immunodiffusion 


Uses 

Measure concentrations of serum proteins e.g 
i.Complement components ii.Ig iso types 

Known Abs against the tested serum protein 
are distributed uniformly 
in agar solution during preparation 

Add serum of the pt with unknown Ags 

(serum protein) in one well 

4 - 

Add known different concentrations of tested Ag 

in other wells 



sm 1 _ Std 2 StO 3 _ lj nknow n 

i© (CsD* I C^ ) 0!D\ 



CofievniraTioh of -test FcBcirii'it tmfl/OII > 


Diameter of ppt ring is proportional 

to concentration of Ag 

Compare the diameter of ppt ring 
around the unknown well with other wells 

The unknown concentration 
can be calculated from standard curve 



























3-lmmunoelectrophoresis 


Applications 

Detection of abnormalities 
in human serum proteins 

in comparison with normal serum 

Procedure 

Pt serum is placed in a well punched out in agar gel 

Proteins are separated according to their M W& 
charge by electrophoresis 
A trough is cut in the gel 

46s to human serum proteins are placed in the trough 
Abs & separated serum proteins diffuse in agar 

Production of precipitin lines 
where Ag Ab reaction occurs 


Place Protein Sample on Plate 

-Sample 


Separate Proteins by Eilcctropliorclic Nfig ration 



iparated 
Prolei ns 


Cut Trough and Insert Antiscmin 


Antiserum 


* M— 



~~ * * *" " » " - - - 

formation of Antigen Antibody Proteins 
(Minina by Diffusion at El evated Tempt:ratur c> 

t nil gen 
Anti body 
Proteins 



V : L V ^ ^ 




/ Compare pattern Aintensity of lines of normal serum proteins with those of pt serum 

-——----- 

Absence 

Deficiency 

Overabundance 

No line of ppt 

Weak line of ppt 

Thickness of line 19 
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Molecular diagnosis 


Techniques used to detect nucleic acids of pathogens -►diagnosis of infectious diseases 


Detection of org.difficult or impossible to grow 


Detection of a certain gene on an isolate 

e.g gene for toxin production 


A-Nucleic acid extraction 

From: 

1 - Pathological specimens : sputum , urine, blood 

2 - Infected tissues : skin,gastric biopsy,liver biopsy 

3 - Bacterial colonies isolated on any culture media 

B-Nucleic acid detection 

I 

A-Hybridization reaction 
B-Polymerase chain reaction 
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Denaturation —► 
Organ specimen is subjected 

to high temperature 
Separation of 2 strands 


Probe ; short segment of DAM or RNA complementary to that found in the detected org. 

*-J * 

Uses 


Add probe Labeled with 

♦ Enzyme 
♦ Fluorescent dye 
♦Radioisotope 


TTTTTI 


Denaturation 


i 


ltlon t^-r-rT 

-rrr^ TTTr + < 

-LLUJOjx 

2 possibilities 


DNA of unknown 
organism 


probes for 
* organise x 
^ -*^ 3; detection 



no hybrid mol 
(unknown org,is not x) 


Hybrid mol 
( unknown org is x) 


Rapid detection & 
identification of org 
It is complementary 
to specific sequence 
{finger print) in the target org. 

Bind to it 

Labeled hybrid molecule 


Speci/ici'ty 

- Genus specific 

- Species specific 
-Strain specific 


chohe - tttttttttt-t 

r A ° 1 A A Q T (CG T A 

Turcot DNA l 

TQATlSATTCAGCATCCGi 

" M I 1 I I I i I L ! L-t_Li__LI 


FlLrDr 4 BC*l'H 


hybrioization 



21 


. , TTT 

& T C G T A 
TOATGATTOAGCATCCG 

I I 1 I I I I I I I I I I I II I 


I I IT 

T A O T A 






















































Amplify specific DNA sequence up to 10 folds 


Detection of very low quantities of org in clinical samples 


Highly sensitive 


I-Prepare PCR master mix in Epindorf tube : Master mix contains 


Template DNA 

2 Primers 

Termostable DNA polymerase 

4 nucleosides triphosphate 

Extracted DNA 

Complementary sequence 

to detected DNA 

Isolated from 

thermostable bacteria 

♦ATP ♦TTP ♦GTP ♦CTP 

Building blocks 

from which DNA pol. 

synthesizes a new DNA srand 


11-Mix & put the Epindorf tube in thermal cycle 



























































Ifl-Repeated cycles of amplification in thermal cycler : each consists of 3 steps 
l- Denaturation : Heating at 90- 95 C 


Separate double stranded DNA 


2- Annealing : Cooling to 45-60 C 

Add 2 primers : short DNA segments 
complementary to the sequence to be amplified 

Anneal to SS DNA 


TT 


d _ 

. i . ■ 11 n 11111 


3-DNA synthesis (extension of primers): 

Temp is T to 72 C 

Thermostable DNA polymerase enzyme 
extends each primer by adding nucleotides 

Formation of new strand 


, «■ 


11111111111 


UL 






Mill, 


.V 


i ii i ill 11n 


5 


Each cycle gives 2 folds amplifications 
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ETEST 

Quantitative 


Disc diffusion 

Qualitative 


Tube dilution 

Quantitative 


cultured at standard cone 

sr - Hinton agar plate 


Add Filter paper discs 

containing specified cone of different antibiotics 

24-48 hrs 

According to the diameter of zone of (E) 


Intermediate 









































To determine 


MIC ( minimal O cone) 

The lowest cone, of antimicrobial 
that prevents visible growth of org (no turbidity) 

Technique 

Suitable fluid + known cone + Serial dilutions of 
culture medium oforg 4*conc. of antimicrobia 


MBC ( minimal bactericidal cone.) 
The lowest cone, of antimicrobial 
that kills the org 



Antibiotic 

cont 


Clear= no growth Turbid = growth 


Culture 

cont 


Antibiotic 


Indicates non 
contaminated 
antibiotic 


Indicates 
viable tested 


Culture 


highest dilution that shows no growth 


No growth growth 

Indications to determine MBC 


Inf.located in a site difficult to reach with antibiotics 


Serious inf. in IS pts 




























Determine potency of antibiotic + MIC 

Quantitative 

Technique 

Use multiple strips: Each strip contains 

linearly 4* cone, of antibiotic 

* 

Place on the surface of agar medium 
uniformly inoculated with standard cone, of test org 

* 

Zone of 0 ' n the f° rm Ellipse 

* 

MIC is the point at which the ellipse meets the strip 


[P©dD@duQ@G@[f J 


Modification of disc diffusion method 





























Highest conc.of Antibiotic 


Lowest conc.of AB 




MIC 0.25 Mg/iril 



























































